Abstract: Plumbago zeylanica Linn is listed as Threatened Medicinal
I. Introduction
Plumbago zeylanica Linn is perennial plant of family plumbaginaceae .It is Commonly called as White leadwort ,White plumbago , Ceylon leadwort , Safed chitrak .It is evergreen shrub and enjoys an important place in traditional medicine since ancient time. It is used in many preparations of Ayurvedic as well as Unani system [1] The tincture of root bark of Plumbago zeylanica Linn is antiperiodic ,sudorific .Milky juice is applied in scabies and ulcers . [3] [4] Roots are abortifacient , vesicant , antidiarrhoeal ,appetizing , digestive . It is useful in anasarca ,piles ,dyspepsia . [3] [4] It is also useful in epilepsy, hysteria ,rheumatic affections, obesity , purigo. [3] It is used in leprosy. [4] Vaghabhata and Susruta praised it as bitter tonic . [5] The plant is used as vulnerary in New Caledonia. The roots are used as an enema to cure piles in the Gold Coast. [4] The roots stimulates the secretion of urine , bile and has stimulant action on the nervous system. [6] Because of its use in various diseases, the plant is continuously collected from nature without replanting . Seeds are produced in large number but propagation through seed is unreliable due to poor seed quality ,erratic germination and seedling mortality under natural field conditions (Chaplot et al 2006) [6] It is listed as threatened medicinal plant(Mittal and Sharma 2010) [7] and in future likely to be endangered if not conserved and propagated properly.
Review of earlier studies reveals that maximum protocols developed for in vitro regeneration of Plumbago zeylanica L. were from explants like nodal segments [6] [12] ,segments of internodes [8] ,shoot tips [8] .Only one record of regeneration through embryo culture by Idayat T. Gbdamosi and A . Eguyomi was found . [9] The present study was undertaken to establish a rapid simplified method of in vitro regeneration through embryo culture to supplement natural propagation.
II. Materials And Methods

Collection of seeds
Seeds of Plumbago zeylanica Linn .cultivated in house garden were selected and dried in shade . Damaged and shrunken seeds were discarded and healthy uniform seeds were selected.
Soaking of seeds
Seeds were soaked in sterile distilled water for 24 hours [14] .
Surface sterilization
The seeds were washed thoroughly in running tap water for 30 minutes. 
Culture medium
Murshige-Skoog medium was used for embryo culture. Murshige-Skoog medium was with 3% sucrose & 0.8 % agar. P H of medium is adjusted to 5.8 [16] prior to autoclaving. Medium was autoclaved at 15 pounds pressure for 20 minutes. M .S .medium supplemented with natural complex-tomato juice (30%) [17] was also used .
Inoculation of embryo
Embryos from surface sterilized seeds were excised with the help of sterile blade without causing injury to embryo. These excised embryos were cultured aseptically in test tubes containing medium .All these operations were carried out aseptically in Laminar Air Flow Cabinet.
Culture Conditions
The cultures were incubated in tissue culture room at 25+2 o C with photoperiod of 16 hours.
Hardening
Regenerated seedlings were removed from culture medium.Washed thoroughly in sterile distilled water to remove medium. Then these plantlets were directly transferred to thermocol cup containing sterile (autoclaved) mixture of sand, vermicompost & soil (1:1:1). Thermocol cups were kept in culture room for 2 weeks.
[10] Then they were transferred to larger earthen pots containing sand, and garden soil (1:4) & kept in green house for one month & then transferred to normal field conditions.
III. Results And Discussion
Embryos showed higher percentage of germination on M .S.medium as compared with M .S. medium supplemented with natural complex-tomato juice (30%).Percentage germination of embryo on different media is as presented in Table 1 . Two cotyledonary leaves start to separate on 5 th -6 th day of culture and later they become green within 2-3 days. Number of leaves start to increase from 18 th days of culture. Seedlings were completely developed within eight weeks of culture . Table 2 shows growth of root and shoot of seedlings developed on M.S. Medium. These seedlings when transferred in thermocol cup containing sterile (autoclaved) mixture of sand, vermicompost & soil (1:1:1) for hardening show 93.75% survival rate. Regenerated seedlings were then transferred in larger earthen pots & kept in green house .They show 100% survival and then they were transferred in natural field conditions with 100% success.
Seedlings developed on M.S.medium and M.S.medium supplemented with natural complex-tomato juice (30%) showed differences in nature of roots and leaves. These differences are shown in Table 3 
V. Conclusion
Present study provide reproducible, simplified protocol for direct regeneration of plant Plumbago zeylanica Linn with high frequency. This ensure sustainability and easy availability of plant for treatment of various diseases.
